Three new 18-oxygenated ent-kaurane diterpenoids, isoleuconins A-C (1-3) and ten known diterpenoids were isolated from the aerial parts of Isodon leucophyllus. The structures were elucidated by 1D and 2D NMR spectroscopic analysis. All of the compounds were evaluated for their cytotoxicity. Rabdokunmin A (13) showed significant cytotoxicity against HT-29 cells, with an IC 50 value of 6.2 μM.
Isodon leucophyllus (Dunn) Kudo (Labiatae/Lamiaceae) is a small shrub mainly distributed in the western districts of Sichuan Province and the north-western regions of Yunnan Province, People's Republic of China [1] . Previous research reported the isolation of 28 diterpenoids (C-20 nonoxygenated and 7, 20-epoxy ent-kaurane), 6 flavones and one derivative of ionone [2a-2e] . In continuation of our research for new diterpenoids with antitumor activities, we have reinvestigated the aerial parts of I. leucophyllus, collected in Shangri-La County, Yunnan Province. As a result, along with 10 known diterpenoids (rabdoloxin A (4) [3a] , isoscoparin I (5) [3b], 4-epi-henryine (6) Table 1) provided evidence that 1 possessed one exo-methylene group, one carbonyl group, two tertiary methyls, five methylenes (including one oxygenated), seven methines (including four oxygenated), and four quaternary carbons. On the basis of the characteristic signals of three methines (δ C 44.4, 62.1, and 53.6 assigned to C-5, 9, and 13), three quaternary carbons (δ C 37.3, 51.4, 39.5 assigned to C-4, 8 and 10), two methyls (δ C 17.4, 18.0 assigned to C-19 and 20), and an oxygenated methylene (δ C 70.1, assigned to C-18), together with the exo-methylene group (δ C 149.2 s, 113.6 t, elucidated as C-16 and 17), we presumed that 1 should be an ent-kaur-16-ene diterpenoid.
Chemical shift values of some typical carbon signals of 1 were similar to those of the known compound 4 [3a] . The main difference between them was that the conjugated carbonyl group at C-15 of 4 was reduced to a secondary hydroxyl group in 1. HMBC correlations H-15/C-8, H-15/C-9, H-15/C-7, and H-15/C-16, and the related 1 H-1 H COSY correlations H-15/H 2 -17 confirmed the above deduction. ROESY correlations H-15/H-13α, H-15/H-7β indicated that the hydroxyl group located at C-15 adopted a β-orientation, as shown in Figure 1 . The signal for C-9 (δ C 70.1) in 4 shifted upfield to δ C 62.1 (C-9) in 1, caused by the γ-steric compression effect between HO-15 and H-9β. That could also support the view that HO-15 in 1 was β-oriented. Consequently, compound 1 was elucidated as 7α,12α,14β,15β,18pentahydroxy-ent-kaur-16-en-11-one, to which the name isoleuconin A was given. 112.8, assigned to C-16 and 17), two oxygenated methines (δ C 64.9, 73.4, assigned to C-11 and 14), one oxygenated methylene (δ C 71.4 assigned to C-18) and other typical carbon signals of an ent-kaurane diterpenoid. HMBC correlations H 2 -17/C-16, H 2 -17/C-13, and H 2 -17/C-15 indicated that the exo-methylene was located at C-16 and conjugated with the carbonyl group (C-15). HMBC correlations H-11/C-8, H-11/C-10, and H-11/C-13, and H-14/C-16, H-14/C-15 disclosed that C-11 and C-14 were substituted by two hydroxyl groups, which was confirmed by 1 Figure 2 . ROESY correlations H-11/H-9β and H-11/H-12β revealed that H-11 adopted a β-orientation. HMBC correlations H-18/C-3 and H-18/ C-4 indicated that C-18 was substituted by one hydroxyl group. Like compound 1, this substitution also could be proved by the upfield shifted carbon signals (δ C 35.7, C-3; δ C 49.0, C-5) caused by the γ-steric compression effect between HO-18 and H-3β and H-5β in 3 compared with those signals (δ C 41.8, C-3; δ C 53.2, C-5) of compound 12. Therefore, the structure of compound 3 was determined as 11α,14β,18-trihydroxyent-kaur-16-en-15-one, and named as isoleuconin C.
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Compounds 1-13 were evaluated for their cytotoxic activities against SK-OV-3, BEL-7402 and HT-29 cell lines, using the sulforhodamine B (SRB) method with adriamycin as the positive control [3h]. As may be seen from Table 2 , compound 3 exhibited weak activities against SK-OV-3 and BEL-7402 cell lines, while compounds 1 and 2 were found to be inactive against all of these cells. Their analogue 4 exhibited weak inhibitory effects against two kinds of cell lines; more importantly, another analogue, 6, showed significant activity against these cell lines. Carefully comparing the structure of 6 with that of 4, we found that the α-hydroxyl group C-12 of compound 4 disappeared in compound 6. The above results disclosed that in the diterpenoids with a structure like 1, the α-hydroxy group located at C-12 weakened the cytotoxicity of the ent-kaurane diterpenoid. On the other hand, in diterpenoid with a structure like 12 and 13, esterification with the hydroxyl group located at C-14 could improve the cytotoxicity. The above results further proved that the cyclopentanone conjugated with an exomethylene is the active center of ent-kauranoids.
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